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Abstract 
Place-based scenario planning can systematically explore and anticipate future 
uncertainties regarding interactions between human and the environment. However, to date, few 
studies explicitly link scenarios at different social-ecological scales, particularly, for forests and 
Protected Areas (PA) in Eastern Africa. To address this gap, we developed scenario narratives to 
illuminate how divergent futures may unfold and what opportunities exist to improve future 
management of Mount Marsabit forest PA in northern Kenya. This ecosystem is under 
unprecedented degradation, and with use by multiple stakeholders, exhibits a complex 
governance arrangement. We compaUHG ORFDO SDUWLFLSDQWV¶ SHUVSHFWLYHV RQ FKDQJH ZLWK
predetermined global scenarios from the literature. Thirty-six key informant interviews were 
conducted to identify drivers of change and potential impacts. Twenty-six participants partook 
the scenario development process (SDP), from which four divergent but plausible exploratory 
scenarios were generated namely: a) land use conflicts resolution in the context of traditional 
governance systems b) strategic advisory group-led governance of Mt. Marsabit PA c) 
community-led governance of Mt. Marsabit PA, and d) addressing climate change and drought 
effects in forest through policy development and community inclusion. Results were then 
compared with themes from global scenario group archetypes. Local stakeholders, as in the 
global archetypes, emphasized social values, market forces, and policy reform as major 
influencers in determining the future (2070) of Mt. Marsabit forest PA. However, stakeholders 
were less concerned with institutional breakdown, an important theme from WKH JOREDO VFHQDULR¶V
perspectives. Our findings offer a new approach to analyzing similarities and differences 
EHWZHHQ VFHQDULRV¶ QDUUDWLYHV DQG ORFDO SHUVSHFWLYHV, and contributes to the growing body of 
place-based scenario studies. 
Key words: scenarios, social-ecological systems; archetypes; multi-scalar; governance 
Introduction 
Ecosystem management and governance across the developing world is facing an 
increasingly unpredictable and dynamic future [1]. These challenges span across scales, from 
institutional linkages, land use land cover changes and socio-economic issues, to national and 
international development policies [2]. Ecosystems degradation can be attributed to, among 
others, man-made actions [3, 4], ineffective policy outcomes [5], biased decision making, a lack 
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of implementation of the policies, multi-scale interactions, and non-linear dynamics of social-
ecological systems (SES) [6]. Governance scenarios of SES have the potential to engage relevant 
groups to envision plausible options considering future pathways and uncertainties [7]. Scenarios 
can be instrumental in identifying themes and driving forces from stakeholders to construct 
future decisions using socio-economic, landscape and climate lenses rather than projections [8]. 
As scenarios become more prominent, their influence on society through changes in 
VWDNHKROGHUV¶ LQWHUHVWV NQRZOHGJH ULVN SHUFHSWLRQ DQG EHOLHIV LQFUHDVH LQ LPSRUWDQFH [1, 8, 10]. 
The geographic location of Mt. Marsabit forest PA as an oasis within an arid area and the 
ongoing policy and legislative framework changes offer a great opportunity to examine future 
changes [11]. However, few studies explicitly link scenarios at different social-ecological scales 
[10, 12±14]. 
Scenario development allows different perspectives across levels. Since SES includes 
societal (human) and ecological (biophysical) subsystems in mutual interaction, complexity, 
uncertainty and change are inherent challenges to its management [15]. These problems often 
involve social, economic and ecological crises at different scales [16]. The complexity could be 
attributed to different interest groups (e.g., public, private, government, community and 
individuals) vying for their agendas to be considered in decision-making [17]. Effective and 
equitable management of SES require analysis at multiple levels of governance, interconnections 
and the different values and perspectives across levels. 
 Participatory Scenario Planning in environmental research enables management choices, 
strategic planning, and decision-making to be better structured for stakeholders [18]. It allows for 
exploration of dynamics due to its adaptability and flexibility [19] 6FHQDULRV DUH ³plausible 
descriptions of how the future may develop, based on a coherent and internally consistent set of 
DVVXPSWLRQV DERXW NH\ UHODWLRQVKLSV DQG GULYLQJ IRUFHV ´ VXFK DV FKDQJHV LQ PDUNHWV RU VRFLDO
values [3]. Scenarios development therefore have the potential to engage relevant stakeholders in 
envisioning plausible futures and considering pathways for decision making under uncertainty 
[13]. By engaging stakeholders, scenarios can assemble conflicting opinions and different 
worldviews [13], and help build a shared understanding of alternative interventions and their 
nature-human impacts [13]. Collaborative management of protected areas such as Natura 2000 
offers valuable lessons on the importance of network approach to PA governance [20]. Actual 
collaborative relationships between stakeholders can address social-ecological issues and ensure 
sustainability [20]. 
In Kenya, there are a number of institutions responsible for planning and managing 
protected areas. Governance of Mt. Marsabit Forest Ecosystem is multifaceted with multiplicity 
of stakeholders with diverse interests and relations. The government agencies and ministries 
work is supported by other organizations including civil society organizations, foreign aid 
donors, community-based organizations, non-governmental organizations and the private sector. 
These are involved in policy formulation, decision-making and developing and implementing 
site specific plans. Mt. Marsabit forest PA, as a multi-use landscape under different regulatory 
regimes, also involves different stakeholders with challenges for inclusive governance that 
encourages the active participation of local communities [21]. Two national agencies, Kenya 
Wildlife Service (KWS) and Kenya Forest Service (KFS), hold key positions in its conservation 
and management. Despite conservation efforts, forest degradation has been accelerating over 
time [21]. 
Mt. Marsabit Forest PA, our case study, is an important and vital ecosystem for a large 
landscape in northern Kenya. The area is under anthropogenic threat from land use change; 
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climate change; increase in population; and unsustainable use of the ecosystem goods and 
services which are ultimately leading to degradation [11, 21]. The overall aim of the study was to 
identify alternative options of sustainable governance policies and strategies, in the face of 
interacting local and global driving forces of social-ecological change, and critical future 
uncertainties. To examine multiple stakeholder perspectives and influences of plausible future, 
we incorporated participatory scenario planning with themes from global scenario archetypes to 
help broaden the range of change narratives [7] and understand the system dynamics [22]. 
Results show the four local perspectives from this study had similarities to the ones from a study 
by [11] which described four scenarios, that is, tragedy of the commons; collapse; winning 
backspace; and the desired scenario. Common themes of change VXFK DV ³business as usual, 
value shift and technological innovation  ´ influence scenario development at different scales [8]. 
Study Area and Methods 
Study Area 
Mt. Marsabit landscape is a unique social-ecological system, with an extensive upland 
forest on an extinct Holocene shield volcano in an arid setting [23]. It is of vital importance for 
biodiversity conservation, and supports livelihoods for communities living in its surroundings. 
The forest (2° ¶1 ° ¶(, located in Marsabit County in northern Kenya, occupies an area 
of 400 km2 (Figure 1). Marsabit National Park, gazetted in 1948, is a critical wildlife habitat for 
endemic and migrating species, including elephants, buffaloes and gazelles. Historically, 
elephants are believed to have moved within the larger ecosystem that Mt. Marsabit comprises, 
and this includes Mt. Nyiru, Matthews, Losai, Ndotos, and Bure Marmar ranges [23]. However, 
today, most corridors have been blocked by human activities. Vegetation ranges from evergreen 
forest semi-deciduous bushland, deciduous shrubland, to perennial grassland [24]. In addition to 
biodiversity benefits, it is also important economically through tourism activities which provide 
revenue to surrounding communities. More importantly, being a watershed, it is a source of 
water for a vast area that encompasses the Chalbi Desert to the west, the Milgis Basin to the 
south, and the Shura plains to the east [25]. 
Figure 1 Location of Mt. Marsabit Forest Ecosystem in northern Kenya 
The population in Marsabit County grew from 96,216 in 1979 to 291,166 inhabitants in 
2009 (a 200% increase) [26]. Such growth has been accompanied by increased rapid 
urbanization, and associated pressure on natural resources over-extraction of ecosystem goods, 
forest conversion, and overgrazing [27±30]. These conditions are likely to be exacerbated by 
climate change [11]. A multiplicity of actors in managing the PA, inadequate community 
participation, and a lack of a coherent legal framework for natural resource management at the 
county level compound these drivers (figure 2) of ecosystem degradation [21]. These factors 
provide justification as to why Mt. Marsabit is an important yet understudied area. This area is 
representative of other regions undergoing rapid change. 
Figure 2 Images illustrating settlement and cropping as drivers of degradation in the Mt. 
Marsabit forest PA in Kenya (November, 2017). A & C Small scale farmlands showing crops 
adjacent to the PA. B showing settlement adjacent to the PA (Photos by Caroline Ouko) 
Methods 
The mixed method study design combined a review of the literature, land cover change 
mapping, key informant interviews and two Participatory Scenario Planning workshops, with 
outputs compared to predetermined global scenarios. First, we reviewed published and grey 
literature relating to forest ecosystem governance in Mt. Marsabit forest and how this has 
changed over time. This included the Mt. Marsabit forest PA management plan, the legislative 
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framework at County and National government levels, peer reviewed literature on Mt. Marsabit 
and surrounding landscape among others. 
Second, land cover maps were generated using LandSat imagery data as follows; for 
(years, 2000 (21/02), 2010 (19/08) and 2015 (05/01)). The algorithm used to classify the data 
into five classes followed supervised image classification approach. A random forest model, 
trained in R Studio using samples collected during household surveys, was used as the technique 
for grouping similar pixels [21]. A significant model with overall accuracy of 0.97 at p-value 
0.05 was obtained and used to classify the images. The overall change in forest cover between 
2000 and 2015 was also calculated. 
Third, key informant interviews (n=36) were conducted in May 2017, exploring historic 
drivers environmental change, risks, governance of and community participation in forest 
management, decision making processes, social-ecological values, and envisioned governance 
processes of land use transformations. Interviews enabled a deeper understanding of the land use 
changes and the status of the ecosystem services. Participants were selected using snowball 
purposive sampling, to ensure they were aware of the governance status of Mt. Marsabit forest 
PA [27]. The stakeholders gave information on the status of the PA focusing on issues they could 
recall in the past (1980, 1990), and the more recent past (2000, 2010, 2015). Years were chosen 
to reflect legislative, political changes. That is, in the 1980s there was one party rule, while in the 
1990s, there was a multi-party democracy. In 2000s, there was a coalition government. In 2010, 
a new constitution was instated, and in 2015, the government was devolved. In devolution 
system, the existing power balance was reconfigured by sharing power and responsibilities 
between the national government and 47 county governments. In addition to the political and 
regulatory considerations, there were also other conditions such as climate variations. The 
participation was voluntary, and interviews were conducted in English and Swahili where 
necessary, averaging one hour at the place of formal employment after booking prior 
appointments over the phone [21]. 
Two Participatory Scenario Planning workshops were held in November 2017. The aim 
of the workshops was to develop diverse, plausible scenarios of governance policies and 
strategies to be adopted in Mt. Marsabit PA. Expert knowledge from organizational leaders was 
used to identify interacting local and global drivers of change of ecosystem degradation, their 
interdependencies, and provide foresight to future trends in the face of critical uncertainties. To 
push the stories into more provocative territory, workshop participants drew from a myriad of 
sources of inspiration, including the Millennium Ecosystem Assessment, science fiction, as well 
as national and international news stories. Four narratives were produced in each workshop, and 
results from key informant interviews were incorporated into the narratives. Participants (n=26) 
included individuals and organisations involved in forest management or have direct or indirect 
interests in forest resources of Mt. Marsabit. Institutions ranged from county and national 
government, to research organizations, non-governmental organisations, and community 
members, working across scales and sectors (Table 1). We ensured that the 26 participants had 
not participated in the key informant interviews. 
Table 1 List showing institutions where workshop participants represented 
Institution  
Kenya Wildlife Service 
Kenya Forest Service  
National Environment Management Authority 
Water Resources Management Authority  
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County Government departments (Environment and Water; Lands; Agriculture; Culture services) 
Northern Rangeland Trust (NRT) 
Conservancy representatives (songa, shurr and Jaldesa conservancies) 
Non-governmental organization (NGOs) Food for the Hungry  
Ministry of Agriculture, Fisheries and Livestock  
Community Forest Associations (CFA) 
 
Workshops followed six sequential steps in Participatory Scenario Planning. First, 
researchers elaborated on the background theory of PSP. Second, researchers presented a 
synopsis of Marsabit Forest Ecosystem Management Plan, with the following objectives: 
institutional collaboration; ecosystem restoration and management; community involvement; 
ecotourism opportunities; and security. This step was important to establish consensus among the 
stakeholders of the baseline conservation situation, and associated mitigation plans. Third, 
highlights of the results of the key informant interviews regarding historical trends were 
presented and discussed. Fourth, based on this information, drivers of change in Mt. Marsabit 
forest were identified. For ease of understanding, the questions posed to participants (Figure 3) 
were: What factors form the focal system of the forest? What will drive change (in the future up 
to 2070)? What does this imply for the governance of the PA? Fifth, stakeholders created a set of 
scenario logics using qualitative narratives of possibilities (that is, what? how? where?) tailored 
to the context of Mt. Marsabit forest, and identified critical governance action points. Finally, 
when the groups completed deliberations, the scenario narratives were branded, and presented 
back to the larger group consistency and plausibility appraisal. 
We then compared local perceptions of change with predetermined global scenarios. 
While many global scenarios exist [32±34], we utilized the Global Scenario Group (GSG) 
scenarios, because they are credible, consistent and represent over 20 years of data synthesis of 
more than 150 scenarios [31]. They proposed three scenario archetypes with two themes each. 
The interdisciplinary global scenario group (GSG) proposed different themes at global scale [9]. 
The cRQYHQWLRQDO DUFKHW\SH KDG D PDUNHWV ZKHUHE\ DFWRUV¶ DGYDQFH JURZWK OLEHUDOL]DWLRQ DQG
privatization; and b) policy in which government action drives sustainable development. The 
great transitions archetype had a) social value change promoting broad-based SES; and b) 
Localism in which local self-reliance in rule making and economic growth drives further change. 
The barbarization archetype had a) inequity whereby authoritarian rule divides the haves and 
have-nots; and b) collapse in which conflict creates institutional collapse, which drives further 
change [9]. Finally, we used the six themes (that is, markets, policy, social values, localism, 
inequality, and collapse) to represent pathways of change in global scenario archetypes (Table 2) 
Table 2 Global Scenario Group archetypes, themes and social visions (Adapted from [9]) 
 
Scenario archetype Scenario variant Change themes  Archetypal social visions 
µ&RQYHQWLRQDO ZRUOG¶ currently 
dominant driving forces; that is, the 
economy and Government shapes 
social- ecological conditions  
Market forces Markets  
A world that evolves 
gradually, shaped by 
dominant driving forces 
Policy reform Policy  
A world that is influenced 
by a strong policy push for 
sustainability 
µ*UHDW WUDQVLWLRQV¶ novel value 
V\VWHPVDQGDSSURDFKHV¶WR
New sustainability 
paradigm Social values 
A world where new human 
values and new approaches 
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development and decision making 
emerge Eco-Communalis m Localism 
to development emerge 
µ%DUEDUL]DWLRQ¶ Society succumbs to 
fragmentation, collapse, and 
institutional failure 
Fortress world Inequality  A world that succumbs to fragmentation, 
environmental collapse 
and institutional failure Breakdown Collapse  
 
Figure 3 Image illustrating participatory scenario development workshop (November, 2017). A) 
Cross-section showing participants listening to proceedings during the workshop. (Photos by 
Caroline Ouko) 
Results 
Socio-ecological changes in the landscape 
The study shows that land use and land cover has been changing negatively over the 
years at different rates (Figure 4). The highest rate of change was visible from year 2000 to 2010. 
Figure 4 Land cover maps showing different land use and land cover changes 
Table 3 shows bare land has changed negatively from approximately 24% in 2000 to 37% in 
2015, while wetlands from 0.04% in 2000 to 0.1% in 2015. The forest cover change analysis 
shows most change has been from forest cover to grasslands (9.16 sq km) as shown in table 3. 
Table 3 Areas and percentage cover of different land cover types in Mt. Marsabit forest PA 
 
  2000 2010 2015 
Land cover class  Area (sq. km) %  Cover Area (sq. km) %  Cover Area (sq. km) %  Cover 
Bareland 501.71 24.40 229.04 11.14 751.07 36.53 
Bushland 512.39 24.92 247.78 12.05 362.12 17.61 
Forest 123.94 6.03 107.83 5.25 109.98 5.35 
Grassland 917.03 44.60 1470.92 71.55 830.6 40.40 
Wetland 0.86 0.04 0.35 0.02 2.15 0.10 
 
 Ecological changes were also influenced by socio-economic dynamics including; 
population increase, livestock production, crop production, urban settlement, rural settlement, 
physical infrastructure, conservation measures among others. The numbers and distribution of 
people and their livestock have increased over the years with profound influence on the study 
area and the pattern of land use within it (figure 5). 
Figure 5 Maps showing population growth and livestock numbers over the years (Source of 
livestock population data department of resource surveys and remote sensing (DRSRS) 
The numbers and distribution of people and their livestock have increased over the years with 
profound influence on the study area and the pattern of land use within it. The implications of 
population expansion and changes to the future of the PA is clear (table 4). 
Table 4 Results of logistic regression model analysis 
 
Livestock and human 
population increase 
influences forest 
change. There is high 
likelihood of forest 
cover decreasing when 
population and livestock number increases. 
Coefficients  Estimate S.E. z value Pr(>|z|)  
Intercept  -1.00 3.26 -3.09 0.002 
Population 
density 
3.23 2.30 1.41 0.16 
Livestock 
numbers 
2.32 7.55 3.07 0.002 
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This substantial increase in population can be attributed, on the one hand, to new births 
being higher than deaths, and on the other hand, to immigration from Ethiopia due to unrest and 
proximity. Devolution is another factor contributing to migration, as it incites Kenyans to 
migrate towards the counties [32]. The population increase led to more water and food demand, 
and thus a need of land for agricultural expansion. There are increasingly small-scale agricultural 
activities spreading in the area, leading to increased land fragmentation and sedentarization. The 
rising population and increasing spread of settlements has also led to a decline in forest cover, 
loss of wildlife habitat, decrease in biodiversity, and insufficient supply of spring and well water 
[31;32]. 
Local Perspective of Mt Marsabit Future Scenarios 
Local stakeholders described four future plausible scenarios and perceived direct and 
indirect drivers of change in uncertain futures of Mt. Marsabit as tabulated below. In order to 
manage the drivers, they suggested governance action points (table 5). 
Table 5 Drivers and Governance Action Points 
 
Driver of change Governance considerations 
Community participation 
Effective engagement process of the community with the guiding principle of 
using adequate information to guide engagement. 
Creating awareness on importance of the forest ecosystem through public 
barazas (meetings), local medias -training of the community-based institutions 
e.g. environment management committees (EMC), community forest 
associations (CFA), and conservancies. 
Policy formation and development - to be given legal backing on the role of 
CFA, EMC and the conservancy committees. 
Integration of traditional resource management model in the policy 
management plan. 
Harmonize communities on the natural resource use through elders and 
community-based institutions. 
Institutional coherence/ 
policy alignment/ lack of 
GHYROYHG JRYHUQPHQW¶V
ownership 
There is need to promote coordinated governance to drive this scenario, the 
need to establish accountable institutional mechanisms and to unify decision 
making, lead to the recommendation of a single management platform. This 
platform would coordinate and promote cooperation among stakeholders. 
The group called this unified management platform a strategic advisory 
committee.  
The County government would lead this platform. 
All stakeholders identified in the study to be included into this platform 
The mandate of this platform should be backed by legislation passed by the  
County government 
The advisory platform should be guided by a long-term management plan and 
backed by a budget for forest management and implementation of the plan  
Land use conflict/ use of 
traditional governance 
system in ecosystem 
governance 
Incorporation of the traditional norms, customs and values in governance of the 
eco system. This is an effective means to guarantee community support in 
conservation. 
Contested land use delineation that results to improved habitats/improved 
community PA relationships based on trust, provision of viable alternatives for 
community livelihood, optimal service provision and a mutual understanding of 
shared benefits of conservation. 
Climate change, drought 
and political goodwill 
Importance of checks and balances to hold politicians accountable in managing 
the Mt. Marsabit Forest ecosystem (MFE). These will ensure that politicians 
work to promote rather than discourage ecosystem conservation  
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A governance scenario the improves community perceptions towards 
FRQVHUYDWLRQ ZRXOG OHDG WR DQ LPSURYH WKH FRPPXQLW\¶V FDSDFLW\ WR KROG
political elite accountable. 
The multi-sectoral approach to conservation is not coordinated well. 
 
The local stakeholders elaborated four scenarios based on plausible futures. These scenarios 
were as follows: 
Land use conflicts resolution in the context of traditional governance systems 
In the first local scenario which stakeholders developed for 2070, negative impacts are 
associated with climate change and land use change. Climate change is worse than expected and 
society is unprepared, leaving the ecosystem vulnerable. The society focuses on mere survival. 
Climate change also leads to land use conflict, leading to an increase in inter-ethnic tension 
without conservation and restoration efforts. This is because livestock incursions persist, and the 
relationships between Mt. Marsabit PA management authorities and community deteriorate. 
With persistent conflict, agricultural production is expected to reduce and a reduced welfare of 
the surrounding community by 2070. Therefore, human wildlife conflict leads to a surge in 
compensation claims which will be unsustainable by 2070. Land use change exerting pressure in 
the PA and population increase, will eventually lead to a crisis. Traditional governance structures 
for forest management exist, but not fully utilized. The council of elders (called Abagatha, 
Rendille, and Gabra) hold the ability to mitigate potential land use conflict that result in 
ecosystem degradation. This is compounded by a policy and institutional regime that is 
exclusionary in nature. The community is left alienated as they are not involved in decision-
making and ecosystem management. 
Strategic advisory group-led governance of Mt. Marsabit PA 
Stakeholders developed a second local scenario where all the actors in the PA were 
proactive. The national leaders invest heavily in technology in response to environmental crises, 
creating a highly engineered landscape. Social media, global positioning systems (GPS) and 
digital software are used to manage data in forest landscapes. The state introduces communities 
to the use of innovative, energy saving alternatives and climate smart technologies. In this 
scenario, with every actor perusing an individual role irrespective of complementary actions by 
other actors, degradation is expected to persist. The lack of a unified approach to mitigating 
human impact to the eco-system is critical uncertainty in managing the ecosystem to the future. 
The multiplicity of actors ultimately does not put the community at the forefront of ecosystem 
management, causing alienation, uncertainty and few conservation incentives. A lack of unified 
decision-making exposes the ecosystem to individual benevolence as opposed to conservation 
being vested in institutional structures and systems. The rapid development of technology is 
funded by national, state, local government (Policy) and private companies (Markets). The 
ecosystem is managed by multiple stakeholders, each formed under a separate legal framework. 
Each actor works disjointedly without all the relevant complementarities, resulting in an 
institutional conflict/impasse. For example, the forest PA is dual gazetted, leading to conflict and 
mistrust between KFS and KWS. 
Community-led governance of Mt. Marsabit PA 
In this scenario, looming environmental crises incite a global movement to adopt 
sustainable values and behaviors by 2070. In the face of rising temperatures and unpredictable 
rainfall patterns, the possibility of land grabbing and community conflict increased. When the 
community is excluded from forest conservation management, the present situation of forest 
degradation is exacerbated with land acquisition. Over-extraction of forest products, including 
Journal Pre-proof
Jo
urn
al 
Pr
e-p
roo
f
9 
 
charcoal, fuel wood, forest fires, illegal logging for timber and building material, tree species 
used during cultural events to persist will be accelerated, threatening wildlife and forest 
biodiversity. Land use change occurs with forest fires, uncontrolled grazing and resource use 
conflicts. 
Addressing climate change and drought effects in forest through policy development and 
community inclusion 
In this scenario, climate change is worse than expected and the forest ecosystem faces a 
crisis. Persistent climate change through prolonged occurrence of drought ultimately puts 
pressure on the ecosystem as the community ultimately relies on the forest reserve for dry season 
grazing. Fostering political good-will in forest conservation was identified as uncertainty in the 
future of governing the forest ecosystem. Community perception and involvement in preserving 
the forests was uncertain. A multi-sectoral approach to conservation leads to a high risk of 
degazzettement of the forest, land grabbing, and water catchment destruction. This pressure 
presented by climate change is expected to lead to reduced percentage of forest cover and mass, 
as well as disruption or extinction of some species, such as sandal wood. Government-led change 
results in a national reorganization of ecosystem management with focus at lower levels (forest 
scale). 
From literature, the four scenarios elaborated by the global scenario group were as follows: 
1. Abandonment and renewal 
In this scenario, climate change is worse than expected and society is unprepared and unable to 
deal with environmental disasters. By 2070, some of the people abandon the place and there are a 
few people when the state of the environment is undesirable. The people who remain behind 
focus mainly on survival. 
2. Accelerated innovation 
Technology use is to achieve sustainable social-ecological systems and adapt to climate -related 
disasters. By 2070, the focus on technology does not translate to ecological integrity but 
solutions to emerging issues is use of innovative technologies. 
3. Connected communities 
Sustainability and community involvement are central to governance of the ecosystems. All 
decisions are oriented towards the well-being of the community. Climate change adaptation is 
acceptable but the conditions are altered. 
4. Nested ecosystems 
There is an environmental crisis due to climate change and to curb the crisis, the authorities 
regulate most aspects of the environment. By 2070, the adaptive processes are small and the 
crisis is not adequately addressed. 
Linking local perspectives to global archetypes 
There are synergies between local stakeholder perspectives and the global archetypes. 
Comparing the four scenarios as shown below: 
1. Land use conflicts resolution in the context of traditional governance systems, 
representing Abandonment and renewal 
This scenario is closely related to the global archetype of the fortress world 
(Barbarization scenario) as there is an Abandonment and Renewal phase. The Collapse theme 
characterizes the Abandonment phase. An environmental disaster occurs as a result of failure to 
adapt social and governmental institutions to the governance of the changing ecosystem. The 
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second phase, Renewal, depicts fragmented, self-sufficient, and highly dense living settlements 
aligned with the Localism theme. Governance is small scale and decentralized, and many 
communities are completely dependent on the forest ecosystem. 
2. Strategic advisory group-led governance of Mt. Marsabit PA, representing Accelerated 
innovation 
This scenario most closely related to the global archetype of the market forces 
(conventional scenario) and the 0DUNHWV WKHPH EHFDXVH ³QDWXUDO SURFHVVHV DUH YDOXHG 
economically and controlled by market mechanisms,  ´ and people are drawn to the forest 
ecosystem for jobs, as "entrepreneurs and EXVLQHVVHV EDVHWKHLU KHDGTXDUWHUV KHUH .´ 
3. Community- led governance of Mt. Marsabit PA, representing Connected communities 
Here, this scenario aligns with the global archetype of Eco-Communalism (great 
transition scenario) and Social Values theme DV ³WKH younger generations embrace community 
building and sustainability through grassroots action to get their voices heard and included in 
ecosystem governance. 7KLV YDOXHV VKLIW KDV DOVR KDSSHQHG DW D JOREDO VFDOH ´ *OREDO youth, 
disenchanted by political gridlock and dismayed by climate change impacts, organize effectively 
to create a sustainable, values-driven society referred to as the Great Transition. By 2070, 
³FRQQHFWLYLW\ FRPPXQLW\ DQGHQYLURQPHQWDO VXVWDLQDELOLW\ ´ DUH the new norm. 
4. Addressing Climate change and drought effects in forest through policy development and 
community inclusion, representing Nested ecosystems 
This scenario aligns most with the global archetype of policy reform (conventional 
scenario). Change here is most influenced by Policy. The country passes new legislation, 
creating a new forest PA governance framework, and giving authority to local governments to 
tailor site specific policies. Management authorities have the power to incentivize or regulate 
landowners and forest product users in their UHVSHFWLYH UHJLRQV ³WR PDLQWDLQ LPSURYH DQG
distribute forest resources  ´ The threat posed by climate change has potential to incentivize 
conservation and result to possible income from carbon credit trading for the community. 
Discussion 
/RFDO VWDNHKROGHUV¶ SHUFHSWLRQV RI GLUHFW DQG LQGLUHFW GULYHUV RI FKDQJH LQ XQFHUWDLQ
futures of Mt. Marsabit mirror those represented in commonly used global scenario archetypes. 
Key drivers of change were associated with markets, policy, and social values. A number of 
drivers were used to describe change across multiple themes; for instance, technology was 
conceived as a driver in markets and policy themes, whereas extreme climate change was 
described as a catalyst across several themes. 
Literature shows that there is an increase in use of scenarios of future SES change to help 
societies grapple with how to fulfill diverse human needs sustainably without compromising 
ecosystems [37, 38]. There is need to integrate change themes from scenarios literature with 
local stakeholder perceptions [22]. Results from the global scenarios group, showed overlap and 
some differences with local stakeholder perspectives, themes from global scenarios archetypes, 
and the Mt. Marsabit PA scenario narratives. 
Social values, economy (markets) and government (policy) were mentioned, by 
stakeholders as the main drivers of change. However, there was low emphasis on extreme 
change. According to the GSG, tKH *UHDW 7UDQVLWLRQV DUFKHW\SH¶V WKHPHV of social values and 
localism, are positive as they predict hopeful visions associated with the power of human values 
and social movements [37]. The stakeholders alluded to similar change, citing communities, 
social values, and grassroots driven changes. This was mentioned more frequently than themes 
of change associated with Conventional or Barbarization scenario archetypes which are 
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inequality and collapse. The Mt. Marsabit scenario Connected Communities is primarily driven 
by the shift of social values. This can be associated with understanding of sustainable change 
being ethical and concerning responsibility WR IXWXUH JHQHUDWLRQV DQG QDWXUH¶V ZRUWK [38]. Market 
forces and policy reforms which are conventional archetype themes, assume the continuation of 
current trends without significant rupture in values, economies, or politics [39]. Market forces 
and policy reforms were predominant during discussions and may UHIOHFW VWDNHKROGHUV¶
familiarity with the existing governance status associated with historical attachment and fear to 
shift to or change to the unknown [40]. 
Inequality and collapse themes associated with the Barbarization archetype, are 
pessimistic visions of institutional failure and chaos. The PA stakeholders rarely mentioned these 
types of breakdown narratives when they described what they see as influential determinants of 
the future. It is difficult to imagine drastic institutional changes. This is can be explained by 
psychological distance whereby when threats that seem more distant from an individual (that is, 
occurred in the past, to others people, or in geographically distant places) are less concerning and 
less likely to come to mind [41]. GSG literature also showed that the inequality and collapse are 
less common [9]. Inequality and collapse narratives have the potential to dissuade pessimists, 
and can provide provocative contrast to other storylines, creating the most unexpected future 
outcomes compared to other themes from the other two archetypes [10, 44]. 
Mt. Marsabit PA scenario Land use conflicts resolution in the context of traditional 
governance systems comparable to the abandonment and renewal depicts societal and 
institutional collapse, with significant impacts on both social and environmental variables. The 
type of change associated with particular themes depends on the archetype. For example, global 
and local markets and governments, can go experience rapid, unexpected changes that may 
disrupt the SES. This may result in greater changes than the ones associated to the Barbarization 
themes. Other classifications of scenario narratives could also change WKH DQDO\VLV RI VFHQDULRV¶
DQG VWDNHKROGHUV¶ QDUUDWLYHV RI FKDQJH For example, [43] classify themes similar to inequality 
and cROODSVH XQGHU D ³UHJLRQDO FRPSHWLWLRQUHJLRQDO PDUNHWV ´ FDWHJRU\ ZKLFK LV OHVV H[WUHPH
than the Barbarization archetype. 
It is important to include a variety of stakeholders in the participatory scenario 
development process. This is because, representation by different gender and across major 
sectoral scales ensures more diversity of opinion regarding how change might occur [22]. The 
potential benefits of expanding beyond common local views include connecting with themes 
important in other places and times around the world, and suggesting ideas for transformational 
change that may advance public. The Mt. Marsabit forest PA scenario with the most dramatic 
and negative social changes, was driven by land use change and low participation in 
conservation by community members. Ecological and social changes may occur without 
adequate attention to climate change, pollution, and resource overuse. There is need to strike a 
balance between social-ecological considerations when developing scenarios [17]. 
,W LV FOHDU IURP .HQ\D¶V OHJDO IUDPHZRUN WKDW WKHUH DUH D QXPEHU RI institutions 
responsible for planning for and managing protected areas. Most of these institutions have 
overlapping mandates. Mt. Marsabit forest ecosystem is governed by government agencies and 
ministries whose work is supported by other organizations including civil society organizations, 
foreign aid donors, community-based organizations, non-governmental organizations and the 
private sector. Issues of legitimacy and accountability are often stressed, and good governance of 
ecosystems has been interpreted as solving the trilemma characterized by tensions between 
effectiveness, participation, and legitimacy [44]. 
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Experts suggest that a lot of attention is given to multilevel governance and cross-scale 
interactions in relation to social-ecological systems and adaptive co-management [45]. However, 
it is argued that problem arises when dealing with systems that are not only dynamic, but also 
relied on by various communities. Environmental assessments such as environmental impact 
assessment, strategic environmental assessment, social impact assessment and risk impact 
assessment needs constant proper guidance, better public engagement and evidence-based 
decision-making[46]. Incorporating changes requires resources namely time, manpower and 
legal frameworks. SEA, EIA and EA powers are relative to activities being undertaken in PAs. 
For instance, the Marsabit Management plan requires SEA but this has not been done. 
Conclusion 
Mt. Marsabit forest PA, like many other multi-use PAs will benefit from developing 
provocative, but plausible scenarios that emphasize unpredictable shifts and consequences for 
SES futures. Each of the four scenarios present critical ideas that cannot be ignored. The winning 
governance scenario is one that builds on all critical strengths of each of the solutions. During 
the ongoing preparation of county-based policies and legislative framework, this study shows 
that the planners, scientists and policy makers should ensure that they incorporate local 
perspectives and established global scenario literature perspectives. This should be through 
participatory scenario planning to recognize the drivers, plausible futures at multiple scales 
because the SES is complex and deeper understanding will be holistic and ensure sustainable PA. 
These results can help identify governance mechanisms and management options that respond to 
future challenges while understanding the complexity of SES, considering multiscale dynamic, 
different perspectives, and potential for change. 
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